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(54) VEHICULAR TORQUE ASSISTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep power consumption from decreasing 
by making torque assist in accordance with various driving patterns of a 
driver, using a system in which an induction machine is connected to an 
engine output shaft and made to be a motor of torque assist during 
acceleration time. 

SOLUTION: An induction machine M/G2 is connected between an engine 
E/G1 and a transmission T/M3. During acceleration, a control circuit 5 
supplies the power of a battery 6 to the induction machine M/G2 to make 
the induction machine function as a motor to assist torque. A mode switch 
8 is provided near the driver's seat to make it possible to select a plurality 
of modes. In the mode 1 , normal torque assist is performed, and in the 
mode 1 1 a characteristic showing a sharper increase in torque than in the 
mode I is provided to prevent torque from decreasing at low revolutions 
without causing decrease in power consumption. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Torque assistant equipment for vehicles characterized by having a motor connected with an engine output 
shaft, a manual change means to perform a change in two or more modes, an accelerator detection means to detect an 
accelerator control input, and a control means that controls the output-torque property of said motor over an accelerator 
control input according to the mode set up with said manual change means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the torque assistant equipment for vehicles, 
especially the equipment which the induction machine connected with the engine output shaft is operated as a motor, 
and assists an output torque. 
[0002] 

[Description of the Prior Art] The system which connects an induction machine with an engine output shaft, is operated 
as a radionuclide generator at the time of braking, performs regenerative braking conventionally while making it 
function as a motor and performing torque assistance at the time of engine start up and acceleration, and collects power 
is proposed. 

[0003] For example, to JP,4-207907,A, braking, coasting, and each transit conditions of acceleration are judged, each 
modes of power generation of smallness are set automatically into size to it, and the configuration which controls charge 
according to the mode set automatically is indicated. By this, a battery can always be maintained at a good charge 
condition, the torque assistance at the time of acceleration can be ensured, and fiiel consumption can be improved. In 
addition, the torque assistance at the time of acceleration is set up so that the power from the battery charged by doing in 
this way may be supplied to an induction machine, for example, a motor output may become [ an accelerator control 
input (accelerator opening) ] 100% at 60% and the torque output of a motor may increase in proportion to buildup of an 
accelerator control input. 
[0004] 

[Problem(s) to be Solved by the Invention] However, an operator runs, breaking in an accelerator similarly, when 
enlarging an accelerator control input in always not running by the fixed operation pattern, for example, desiring bigger 
acceleration than usual, and running a mountains way. To change of such operational status, by corresponding only with 
an accelerator control input, lowering of fuel consumption is not avoided but has the problem which cannot utilize 
power of a battery enough. 

[0005] while this invention is made in view of the technical problem which the above-mentioned conventional 
technology has, and the object changes the output-torque property of an induction machine according to an operator's 
various operation patterns and aiming at improvement in fuel consumption, the torque assistant equipment for vehicles 
which can realize the feeling of acceleration according to an operator's taste is offered ~ it is in things. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is characterized by having 
a motor connected with an engine output shaft, a manual change means to perform a change in two or more modes, an 
accelerator detection means to detect an accelerator control input, and a control means that controls the output-torque 
property of said motor over an accelerator control input according to the mode set up with said manual change means. 
[0007] Thereby, an operator can choose torque assistant mode corresponding to his operation pattern or transit way, can 
sense lack of torque, can break in an accelerator, and can prevent the situation of reducing fuel consumption. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. 
[0009] Configuration block drawing of this operation gestalt is shown in dra win g 1 . An induction machine 2 is 
connected with the output shaft of engine E/Gl, transmission T/M3 is connected further, and driving force is transmitted 
to a driving wheel. In addition, since an induction machine functions as a motor and a radionuclide generator, suppose 
that an induction machine is called a motor / radionuclide generator M/G. The condition of engine E/Gl is supervised 
by engine computer 4, and an intake-air temperature, an engine rotational frequency, an engine output value, etc. are 
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inputted into the engine computer (engine ECU) 4. Moreover, the opening signal of the vehicle speed or an accelerator 
pedal 9 is also inputted into the engine computer 4, and the run state of vehicles is judged. A control circuit 5 is 
constituted including an inverter, operates an inverter based on the command from the engine computer 4 5 forms 
rotating magnetic field, and operates M/G2 as a motor or a radionuclide generator. At the time of engine start up and 
acceleration, operate M/G2 as a motor based on the accelerator control input (accelerator opening) signal from the 
engine computer 4, and it is made to specifically function as a radionuclide generator at the time of braking, and 
regeneration power is supplied and accumulated in a battery 6. In addition, the electrical energy accumulated in the 
battery 6 supplies the power for M/G2, and also is used for the power of auxiliary machinery, such as an air-conditioner, 
through a DC-DC converter etc. Moreover, a capacitor can also be used instead of a battery 6. 

[0010] On the other hand, near the vehicles driver's seat, the mode circuit changing switch 8 which sets up the mode of 
the motor property of M/G2 is formed. This mode circuit changing switch 8 is constituted so that the three modes (Mode 
I, Mode II, and mode III) can be chosen alternatively manually, and the mode set up with the mode circuit changing 
switch 8 is inputted into a control circuit 5 as a mode signal. A control circuit 5 changes the motor torque of M/G2 to an 
accelerator control input according to the set-up mode. 

[001 1] The accelerator control input (accelerator opening) in each mode and the relation of motor torque are shown in 
drawin g 2 . (A) is the output-torque property of the motor when being set as Mode I, and is the same property as usual. 
That is, it is the property of making it being proportional to an accelerator opening, and increasing a motor output torque 
so that it may become motor torque 100% at 60% of accelerator openings. 

[0012] On the other hand, (B) is the output-torque property of the motor when being set as Mode II, is proportioned in 
an accelerator opening and increases a motor output so that it may become 100% of motor torque outputs at 20% of 
accelerator openings, in the torque characteristic shown in (A), although it is effective, the case where a steep feeling of 
acceleration is required, the case of mountains way transit, or when the torque in a low revolution region is a 
comparatively low engine, the lack of torque arises from a viewpoint of the improvement in fuel consumption — it 
becomes things. However, the lack of torque can be canceled by increasing a motor output torque steeply in the small 
phase of an accelerator opening, as shown in (B), without reducing fuel consumption to **. 

[0013] Moreover, (C) is Mode III. It is the output-torque property of the motor when being set up, and a motor output is 
increased by relation in which the variation (inclination) increases according to an accelerator opening so that it may 
become 1 00% of motor outputs at 40% of accelerator openings. According to this, torque will not increase gradually as 
an accelerator is broken in, but torque will increase steeply from a certain amount of treading in, and the feeling of a 
standup of torque can be realized. 

[0014] Thus, at this operation gestalt, they are Mode I, Mode II, and Mode III. The torque assistance corresponding to 
an operator's various operation patterns and operation feeling can be performed by preparing the three modes and 
performing the usual torque assistance, steep torque assistance, and the torque assistance that can realize a feeling of a 
standup, respectively. 

[001 5] In addition, it cannot be overemphasized that it does not pass over the three modes shown with this operation 
gestalt to instantiation, but other modes can be set as arbitration. Moreover, it is also possible to constitute so that an 
operator can correct suitably the torque characteristic in each mode prepared beforehand. For example, the mode III It is 
also possible to set, and to establish an adjustment means so that the accelerator control input from which a motor output 
becomes 100% can be changed to 20% from 40%. 
[0016] 

[Effect of the Invention] As explained above, according to this invention, the torque assistance according to an 
operator's various operation patterns can be performed, and lowering of fuel consumption can be controlled. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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